tantalum or sapphire float) was used. The volume of the catholyte was 550 cm3 and that of the anolyte 150cm".
The flowrate of the catholyte was adjusted between 500-2000 cm3/min, usually 1600 cm'/min.
To determine the current for the production of hydroxylaminc a 5-10cm3 sample of the catholyte was tapped by means of a tap in the catholyte circuit. Immediately after the sampling an equal volume of the supporting electroIytc was added to the catholytc. The first sample was taken 1 h after the passage of NO was started through the catholyte and the sampling was repeated with intervals of 1 h. The average time of an electrolysis was about 6 h. Gas (N, or NO) was passed through a flowmeter (Fischer and Porter No 08-l/36-36-4/36. sapphire float) and then through two wash bottles containing 6 M KOH. Thereafter the gas was brought into the catholytc by a glass frjt in the form of a ring placed in the absorption column. In all experiments the flowrate of NO was 75 cm3/min to ensure saturation. The gas and the catholyte were pumped together through the cathodic system. The cathodic compartment of the cell has a gas outlet. The gas passed this outlet. flowed through the gas sample loop of the gas chromatograph and then through a wash bottle containing water.
After the adjustment of the current and the flowrate of the electrolyte, N, gas with a flowrate of about XOcm3/min was bubbled through the catholytc during the first hour of the electrolysis. Thereafter the NJ gas was replaced by NO gas containing O.SOU; N,O and 0.6X)"/; N,. both values determined gas chromatographically).
The first gas chromatographic analysis during the electrolysis was carried out 55min alIe the start of the bubbling through of NO: and then repeated every hour.
The cathode consisted of a nickel gauze of 42 mm dia. spotwelded to a nickel ring with an o.d. of SO mm and an i.d. of 35.6mm. A nickel strip (5 x 35 mm) was also spotwelded to the nickel ring and served as current connection.
The nickel gauze had a meshwidth of 0.050 mm, and wire diameter was 0.035 mm. A geometric surface arca of IOcm' of the gauze was exposed to the electrolyte. Taking into consideration a roughness factor of 2.58 for this gauze, the surface area of the wires serving as cathode surface was 25.8 cm'.
To cover the nickel electrolyte with a mercury layer the followlng room temperature procedure was adopted.
The The analyses of the gas in the gas sample loop were performed with a gas chromatograph (F and M, model 720). The volume of the sample loop was 1.85 cm3. The carrier gas was argon. A 180cm column of molecular sieve 5 A (size 45-60 mesh) at 80°C was used to obtain separately the peaks of hydrogen. oxygen. nitrogen and nitric oxide in the chromatogram.
After the appearance of the nitric oxide peak the temperature of the oven was brought from XtJ to 220°C with a rate of 3O"C/min and then the tcmpcrature was held at 22o'C. After about 15 rnin the N20 peak if present. appeared. The detector block was always maintained at 230°C'.
For the calculation of the rate of the production of HZ. resp. NzO during the electrolysis. the rate of the gas flow passing the sample loop had to be known. This flowrate was calculated by correcting the flowrate of NO bcforc entering the electrolytic cell by the rate of the HZ and NZO production and of the consumption of NO in the electrolytic cell.
Experimcntally [2, 3] it was found that NO can be reduced to NH,OH.
N,O and NH,. The formation of hydraTine which is a&o thcrmodynamicaliy possible, was not mentioned in the lilcrature. The analysis of the catholyte after an eIectrolysis at a current of I A ofa 1 M H,SO, solution at 17-c' throueh which NO gas was bubbled for 2 h, showed that beiide hydroxylamine a small quantity of ammonium (and no detectable quantity of hydrazine) were present in the catholytc.
The hydrazine concentration was detcrmined as described by Watt and Crisp[6] . The quantity of ammonia corresponds to a current efficiency of only 2.7?,,. The formation of ammonia is only important for solutions with a high HZSO, concentration [2] .
therefore the formation of ammonia will not be considered furrther. The analysis of the gas 
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In Fig. 2 In Fig. 3 , R&IzoH and Etu"," arc plotted c's the total cd J. This figure shows that the current eficiency for both the NH,OH formation and the N,O formation decreases with increasing current density and that at low current density only a small quantity of hydrogen is formed.
The influence of the diffusion of NO to the electrode surface can be more clearly represented by piot- The m,,,/J relation is plotted in Fig. 4 ; at higher cd the rate of the reduction of NO decreases with increasing total cd. This decrease may be caused by the decrease of the NO concentration at the cathode due to stripping caused by an increasing rate of the H, evolution. Obviously, the current efficiency for the reduction of NO at J > 120mA/cm2 is determined by the net decreased mass transport. The maximum value of mhio = 24 x lo-' mmoles cm2 (Fig. 4) it follows that for a 1 M H,SO, solution the rate mass transfer of NO at the maximum of the nzNo/J curve was at least a factor 2 smaller than the limiting rate of mass transfer if no hydrogen gas is formed.
The c/log J-relation during H, and during NO bubbling give also some information about the reduction of NO. Fig. 5 shows both relations for a 1 M HLS04 solution as supporting electrolyte. These curves determined by changing the potential in anodic direction from the potential at about J = 300mA/cm'. Firstly, the curve during H2 bubbling was measured after passing hydrogen for 2 h through the solution. Thereafter NO was bubbled for 2 h and the Jlog J relation determined.
The obtained curves agree with the results of Fig. 3 . This means that if there is no interaction between H, evolution and NO reduction, the obtained curves show that the current efficiency of Fig. 7 . Plot of R&2OI, and R;;,, at J = 100mA/cm2 t's the temperature T.
the NO reduction decreases and that of the Hz evolution increases with increasing cd. The influence of the concentration of sulphuric acid on the reduction of NO was also investigated.
In the investigated range from 0.25 M to 2 M H,SO, no influence was found upon the current efficiency of the NH,OH formation. Figure 6 shows the influence on the rate of the electrolyte flow through the cathode, t',, upon the current efficiency of the NHzOH and of the N,O formatiun. From this figure it follows that both RP;;nloOH and Kro increase with increasing I.,,. This is in agreement with the theory of hydrodynamics.
The effect of the temperature T appears from Fig.  7 . The current efficiency KILpH is constant in the temperature range from 5 to 40°C. In Fig. 8 the ratio t&oH/&ro is represented YS e. The value of the potential 6 is equal to that during the cxpcriments at which the ratio R&,ou/RG,o was determined. Fig.  8 
